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Norio Miyoshi* : Light- and electron-microscopic studies 
of spores in the Musci (2). Spores of Schistostega 
pennata and Hedwigia ciliata** 

(Pis. XXII-XXIII) 

Schistostega pennata (t p ]) rip-) 14 1 1 J3 1 ?l©#JI&l?*.M''t:'M< tfr 

%R(DwmmMK ±wl = 

^ tUtltWo £©4 5 R:&LV'»®&ot, 

L, iSit^SLMiSLfclLsm »»©W»&$^T©S 

(Toda 1918, Gaisberg & Finckh 1925, Gistal 1926, Nehira 1967 &L')° ^1® 
UST‘0^tlkl^ ) V''T 14, Erdtman (1957, 1965) optical section, LO-patterns 
tptSlZ. 4000 fgldfSAL tz exine ©f|pi£;0inL, fEKLTV'So Hedwigia ciliata 
(t'>4 :! 4) 14 0 ^ D 04 Jfc^JilCjA <1 iff LTV''So vjc 

S0lS ; f-i4|B]L4I®ltl0^[lf& trilete ©gJ?L£r%t>, Bryidae (-? 0 cpT 

trilete ©ISfP^ % o|icA&©lili©—-^T & S „ L L7c5T5SL bt 

14, Erdtman (1957, 1965) #11111^4?4 Xf- LO-patterns ^0mL, 

EittV'5 0 ^fcH0 (1962) 14i*,Lfl®0^IWl«ft^r^LTV^Sc Lit 

£>W« 4 %»© »ltl<:4 SH^14rt*5 *&Jt?&S c O ATO14T 

fB© k$s*) if IvA % ©t? * S o 

Schistostega pennata (Hedw.) Hook et Tayl.: ^Ujfi, — W&k 

Jll, (1700 m), Aug. 28, 1965, fS^F^ISAo 

Hedwigia ciliata (Hedw.) P. Beauv.: illPH:5X©rij15§|JI|HJfS^ (100 m), May, 
3, 1963, H«A; frJUf, mm® (300 m), Apr. 26, 1968, E£«£ 0 

vyy f> KPi© ffa®. 4Elf li^©AiS 4 j 4 llH3T-© H 1 

(Elf 1969) l|W|i!T&So 
HSlIsfl 

1. Schistostega pennata US-f©feffiftl4 IT 14HI 1 ) jL~ fz RJL (0 1. a-d) tH 
(0 1- e, g) fl-#©A^#V^ A§-$14, 

* Department of Biology, Okayama College of Science, Shuku, Okayama. 

** (1) Hikobia 5: 172-177 (1969). 
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HgfR 44 ^ 10 ft 


10-12.5 ft (Ml) x 12.5-18 ft Gftg), 10(12.5)15 ju 

(10-25 fcM-TSo |Rl^gffli3*^'OToB:jSiJ»^Sfifc^t?»tr^^LV'j5S, £R 

(0 1. f, g) D Erdtman (1965) |& “Spores 
usually more or less bilateral, cf. katalept.” £1E®LTV?> 0 SST-lt©)?^ li# 
^K»<ria!IS*rS©j5Stfo^LV' 0 (intine) £ 

57HILTv^%cd^#M^$^ (0 l. d), 

bfatc. (0 i. c) D 

Erdtman (1957) 4000 fg© exine ©f#i§£0^ L, £$©*5 2l£ 

fc^ksHCUTV'S (t©^^S£*© £ p &%0t?&5tfv£fH®ct£LTV'&V')o 

i sm® ©^k^sst-sh^ mg ?s t, 

^t^oTV'SZlt^JS, (Pl.XXII.d) 0 L©^*T:'KgST-©jI)M7clt^^<4' 
*g5r%#ic©R^~fcR^^^^S^, £*Oi 0 1. d fc0^Lfc4; p&, S3R- 
SIR^#Lt exine ©^Vilfc o Lfc©7;', UT* 

$#4: <MLfc%©^&S 0 1 / 7 ^ Ck&M&b 

fotz (PI. XXII. a-c) 0 J: 

< fS!i$ LTV'TfflilreoUttra £ ^ -O tz a tzfz K\t RMl l J^/'cRB4 3 

R^©SftTL*s4> D , £©RteMfc&oT©Sfc© 1/7 y #>5>7;'s: 

•tibici/y U itfo t fc % ©-e £ E RM & fzjfcfr $1 @ t£© 4: *5 t? & S (PI. XXII. 


b) 0 C ©ISR© Srisisp bIt S111*» HI 0E R&1" E E % R' § 

£#s, HH© Marchantiales (-E-=t"©@) J ? 3 '>^li^©#< ©JJSRRC^&frS pe- 
rine SP i#t|£E D ||& o TV'£©72, Erdtman (1952) £5 Salsola 

tragus (n-fW <Dffl&<D&M&W± LTfEo/c polyforate (#7ttt) 

EJgob^o 5t©ES»^^!i E 0.2-0.4ju ©*>©tfS£.<, 0.5^ 



0 1. Schistostega pennata (a-e. d.p.v.; f-g. p.p.v.; xl000). Hedwigia ciliata (h. d.p.v.; 
i. p.p.v.; j-k. e.v.; xlOOO). 
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%tzR®m$ummmZ®3rnfrbM5£-tZ>t, %<o 
%k*<D #> % tix v' s *s, aa tc o v' t w: sa^s/h $ v' fc » ss® o ^ 

# % +5MMT' # &V'©ts » ~ *£PJJ&& i © 5 #ffcSrl&© T «, 

*ftfc© Bryidae ^ t A /c 0 t t ^M©*^ 

5tS?£©*&£, rt©#5t^l3S:«514^T-0i ftfe®^H0^'©fISr 

Jlti^jofe, 21® C. £)&>& 

icov^tr %^LV'> Sr % %>, ^xg © it * © \e $ £> ic if L v ^ £r JlL & it Jin Lfc c. 

£Rl&6o Frullania 21 ©IST'©#7tJJc 

f&te®©4NCl!fi^i: TO^iSSr^t?, >$*©%© Dl&otVSo 

2. Hedwigia ciliata fl§T-©fj£t|f|^S^Sr&OyfcH)^ ~ R^T*. ^#$13: 

18(22)25 (i, &®55\IL£>2'1', fstsitfiH 15-18 /j ^ t), 

^h?i^»'-7 , 4'“CViJtKW^:t&8S : f-“Cab5 (0 1- h-k) 0 trilete 

©§i?L^JL^, 210 4:5K*& 

trilete ©f|I?L,Sr % •=>fcJjQT-te, Bryidae (DfyX'V&ifMt Encalypta & £'£' < 

“C, trilete ©JS^-Sr % o Sphagnidae (< Andreaidae (^ p p"0®$|)) 

i©Mittrov't, 

Sr ^oiSb^tSo Bryidae ^©3i£i i 

c i tf%aZ>tbX$o f) (Noguchi & Mizuno 1959), Igffitfc 
^^^©iHTrtfrSr^i - Sphagnidae ^ Andreaidae tithe, MMfrb'gM 

KjfiStiSiV'tS. ^©2:i«±Ie3ai : -©B||i#x$>fc•d:Tfflp*•/iv^ 0 
a©STLKW: trilete tfSHV'T »Lfc%©;?nC:'< ttVT?«4>Sj&s|i^$n^o [u]® 
Jlffi 11 trilete ©i^?L/$ s &%©^7?IItil'±15£ A, £; ig^“C'§&V'> 0 ■^thlC^L'tSS 
'Il'flMKNiJ; , =M (1962) Ufcds Erdtman 

(1965) I'i “Spores 3-lete (23x33^); their distal face provided with low 
irregular processes or lists.” ifHiScNTjb' t>, £ ©^SflJiSr X ^JEL<0MLX 

©s, 

®±te$bicmBftmmmm&£ffi%te&^rv'Ztt£>m?> (pi. xxm. d)„ 

uy°V (Pi. xxm. b)„ to^MWotet 5 

©ra©»©8 k# r: fuiffl&tnti©M e>nfcv^i $& <& „ £ n « sia* h#© 

fc£>^ ^ ^ y l/-f 1 ^+5J?§1121ts&^;^ofc7'Ci?)“C, 21 © $f®r|3 5 itaJJt 

■^|3©_h t c. i PI. XXIII. d 0 p 

^ig©tS»i^T®<3: otH ljte Htr^C^V'T'*So ifrL'&ffiKiiaS 

< , trilete ©|U-JLi, & o fc t |W| 

gJL© 4 1 Sr IS&Wc^MS: rfefc ^TV'S (PI. XXIII. a, c) 0 ntjnH© Schistostega 
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pennata ofc©lahj-LT, m. 

©flffiRGi 5 <^jiLTV->2)©tc, 

L©£ LX, ittfitW, ^©ra^Sjtr^&D^IST- 

©5® 1 t? 057 ®is l, 5 ?mtiiRi'^g®fc4 mmmm l, tt# 
t? H3 57 ®IS® © 57 SI s&s IS TfiK ^^©fc©®© flffi r li1 & © © T'« % Wj* 
£ ftrlJJ ITV' 5 JEif & 21 h £>&©„ 
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Erdtman, G. 1952, 1957, 1965. Pollen Morphology and Plant Taxonomy. I, II,. 
III. Stockholm. Gaisberg, E.V. & Finckh, E. 1925. Zur Biologie von 
Schistostega osmundacea. Flora 120: 143-175. Gistl, R. 1926. Beziehung 
zwischen Licht und Schistostega-Y orkeim. Ber. Deutsch. Bot. Ges. 44: 483- 
492. Nehira, K. 1967. The germination of spores in Musci. 4. Hikobia 5 :. 
39-45. Noguchi, A. & Mizuno, T. 1959. Sporelings and regenerants in 
some mosses. 3. Sporelings in Hedwigia ciliata and Ventwiella sinensis. 
Kumamoto Journ. Sci. Ser. B, Sec. 2, 4: 113-117. Toda, Y. 1918. Physio¬ 
logical studies on Schistostega osmundacea (Dicks.) Mohr. Journ. Coll. Sci. 
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Summary 

Spores of Schistostega pennata (luminous moss) are ovoid (10-12.5 gx 
12.5-18^.) or spherical (10(12.5)15^). Laesurae, which are rarely observed,, 
are usually irregular-oval and concave. Fine polyforate ornamentation on 
all over the surface of spore, which cannot be observed by light microscope, 
is distinctly recognized by electron microscope. The foramina are 0.2-0.4 g 
in diameter. The polyforate ornamentation of spores is first discovered with 
this species in the Musci. 

Spores of Hedwigia ciliata are rounded-triangular in polar view and fan¬ 
shaped or kidney-shaped in equatorial view, 18(22)25 g in equatorial diameter, 
and 15-18 g along the polar axis. Laesurae are trilete. Ornamentation of 
the proximal polar face of spores is light-microscopically psilete, but by 
electron microscope fine granulate projections are distinctly recognized on all 
over the surface except laesurae. On the other hand, the distal polar face 
is obviously provided with low irregular processes, and furthermore all over 
the surface including the processes are covered with fine granulate projections. 
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PL XXII. Schistostega pennata (a-b. x5700; c. x 11400; d. x 60000). 
PI. XXIII. Hedwigia ciliata (a-b. x2250; c. x30000; d. x60000). 


(65) Materials for the distribution of vascular plants 

in Japan (65) 

O TtXz>y Epipogium japonicum 9 JJ 29 0, |J^J!jUtftllJJS©J£WM 

1500 m ttfcX^tzM^M'&^tttz* 

fztzl>fcpff, £■ hififz^TirX 7ytl>5c b %>%>%>-?tz 0 

it©Wffl!l©*7 3 #©T (DM 

tz 0 20 cm S£©E3£1"S$8 

mmx-, 

t), ±8Rr 3-51®it 5 c m 

2 cm, 

4 © 1-6 JlTfs—gp) 
Ot3f>7 Gastrodia gracilis 

6 jj 23 0 

Kft^tzktZ, 

P>’tbofZ a 

WcP>, 

t)f-3Ty-?X$>otz 0 SxTWc 
Iff/ltt, 50m« 

J:A-5fc|2;#©fJnj, 7s7sXtzEt)> 

20cm , ±©Ft 4-5 ®©it&:oFT© 

s 0 S^WrgfeoUtB^s^So FUMW^'/Wtiii 

X—^MM^fitz C. £ /P&S fildfc h V' p Fg£©-f Pj L© % ©F £ © 5 ©1? s* 

LTJb't'Jtlx C^FfKlFjllEdt'hS 3 © 3-10 BMf—115) 



Epipogium japonicum. Pref. Yamanashi, 
Mt. Kitadake, Hirokawara, alt. 1500 m. 
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